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RAPID DETERMINATION OF BUPROPION IN 

LIQUID CHROMATOGRAPHY 
HUMAN PLASMA BY HIGH-PERFORMANCE 

KHALIL I. AL-KHAMIS 
Department of Clirrical Pharmacy 

College 01 Pharmacy 
King Saud University 

P.O. Box 2457 
Riyadh 11451, Saudi Arabia 

ABSTRACT 

A h iqh performance l i q u i d  chromatographic ( H P L C )  technique 
has been developed tor the determinat ion o f  buproplon 
hydroc,tiIoride (Bup) i n  human plasma, using a reversed-phase 
method, w i t h  UV de tec t i on  a t  250 nm. 

The i n t e r n a l  standard 5-(P-methylphenyl)-5-phenylhydantoin 
( M P P H ) ,  was used a& an a i d  t o  q u a n t i t a t i o n .  The plasma was 
deproteinized w i t h  a c e t o n i t r i l e  and the  c l e a r  supernatant was 
d i r e c t l y  i n jec ted  i n  the chromatographic system. The lower l i m i t  
ot q u a n t i t a t i o n  was 5.0 ng/ml using only 100 u l  o f  plasma sample. 

L inear regression analys is  f o r  the c a l i b r a t i o n  p l o t s  
obtained on f i v e  d i f f e r e n t  days over a two-week pe r iod  f o r  t h e  
two ranges used (10-250 ng/ml and 250-2000 ng/ml) i n  plasma 
ind icated exce l l en t  l i n e a r i t y  and r e p r o d u c i b i l i t y .  The mean 
recovery o f  spiked Bup i n  plasma samples over the  concentrat ions 
s tud ied was found 9 6 . 5  2 3.14%. 

The method revealed t h a t  more than 30% o f  Bup was l o s t  when 
the supernatant was s tored a t  room temperature f o r  24 hrs.  

INTRODUCTION 

Bupropion hydrochlor ide (Bup) ~(+)2-tert-butylamino-3'chlo- 

ropropionphenone hydrochlor ide]  (F1g . I )  i s  a s t r u c t r a l l y  unique 

anti-depressant w i t h  neurochemical d i f f e r e n t  from e i t h e r  commonly 

used t r i c y c l i c  ant idepressants,  monoamino oxidase i n h i b i t o r s  or 
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646 AL-KHAMIS 

CI 
FIGURE 1 .  Chemical S t r u c t u r e  o f  Bupropion 

any o f  t he  second genera t ion  an t idepressants  a v a i l a b l e  ( 1 - 2 ) .  The 

s a f e t y  and c l i n i c a l  e f f i c a c y  o f  Eup have been shown i n  open 

uncon t ro l l ed  and p lacebo-cont ro l led  s t u d i e s  ( 3 - 6 ) .  

L im i ted  number o f  a n a l y t i c a l  methods have been repo r ted  t o r  

t he  assay of EUp i n  b i o l o g i c a l  f l u i d s .  These inc lude  radioimmuno- 

assay (RIA)  ( 7 )  and HPLC (6 -91 .  The R I A  i s  s e n s i t i v e  (tlng/mll 

and s p e c i t i c  b u t  needs expensive equipment and w e l l - t r a i n e d  

personnel t o  perform, whereas HPLC method repo r ted  by Schroeder 

e t  a l .  (8) i s  less s e n s i t i v e  (50 ng /m l ) .  Al though t h e  method 

repor ted  by Cooper e t  a l .  ( 9 )  appears t o  be s e n s i t i v e  ( 5  ng /m l ) ,  

i t  requ i res  the  e x t r a c t i o n  o f  drug f rom plasma samples p r i o r  t o  

i n j e c t i o n  onto t h e  column. 

The purpose o f  t h i s  work i s  t o  develop a s imp le ,  r a p i d  and 

s e n s i t i v e  HPLC method f o r  t he  de terminat ion  o t  Eup i n  human 

plasma w i t h i n  t h e  the rapeu t i c  concen t ra t i ons  range t a k i n g  i n t o  

account i t s  s t a b i l i t y  du r ing  t h e  t ime o t  a n a l y s i s .  

ADDaratUS: 

A Waters HPLC U n i t  (Waters Associates,  M i l t o r d ,  M A ,  USA)  was 

used. I t  cons is ted  o f  an M-45 model pump; an au to - inJec to r  ( W I S P -  

7 1 0 6 ) ;  System C o n t r o l l e r  Model M-720, UV-detector Model M 4Ml and 

a Data Module M 730,  c a r t r i d g e  u-Bondaoak C i a  column 1Ocm length  
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BUPROPION IN HUMAN PLASMA 641 

x 8mm I . D .  prepacked w i t h  10-um ul t rasphere octadecy ls i lane (ODs) 

operated w i t h  precolumn (Waters ASSOCiateS M i l f o r d ,  M A )  were used 

f o r  separat ion.  

Chemicals and Reaaents; 

A l l  chemicals and reagents were o f  a n a l y t i c a l  grade and used 

as received. A c e t o n i t r i l e  was o f  HPLC grade. Bup hydrochlor ide 

was k i n d l y  donated by Burrough’s Wellcome Co.. (Nor th Caro l ina,  

USA)  and 5-(P-Methylphenyl)-5-phenylhydantoin (MPPH) ( t h e  

i n t e r n a l  standard) was obtained from Supleco, I nc .  (Be l l e fon te ,  

PA, S w i t -  zer land).  

ChromatonraDhic Condi t ions:  

A mobile phase conta n ing 40% v/v a c e t o n i t r i l e  i n  water, 

adjusted t o  a f i n a l  pH o f  3. 5 by the  a d d i t i o n  o f  p e r c h l o r i c  a c i d  

was used. The mixture was f l t e r e d  through a 0.45-urn Pore s i z e  

membrane f i l t e r  ( M i l l i p o r e  Corp. Bedford, MA), and degased before 

use. The f l ow  r a t e  was 1.4 ml/min. The UV detector  was s e t  a 250 

nm and 0.002 (AUFS) f o r  s e n s i t i v i t y .  The separat ion was c a r r i e d  

ou t  a t  ambient temperature. 

Stock Solut ions:  

A f r esh  stock s o l u t i o n  o f  1.0 mg/ml o f  Bup was prepared i n  

the mobile phase. A stock s o l u t i o n  o f  1.0 mg/ml of  i n t e r n a l  

standard (MPPH) was used as received. This  s o l u t i o n  was d i l u t e d  

t o  a concentrat ion o f  15 ug/ml o r  5.0 ug/ml w i t h  a c e t o n i t r i l e  as 

needed. 

PreDaration o f  Aaueous S tandard Solut ions:  

The stock s o l u t i o n  o f  Bup (1.0 mg/ml i n  mobi le phase) was 

d i l u t e d  w i t h  water t o  ob ta in  a working s o l u t i o n  con ta in ing  10 pg/ 

m l  prepared d a i l y .  This s o l u t i o n  was approp r ia te l y  d i l u t e d  w i t h  

d i s t i l l e d  water t o  ob ta in  the  f i r s t  standard s o l u t i o n s  i n  t h e  

range o f  10-250 ng/ml. A 100-ul a l i q u o t s  o f  these s o l u t i o n s  
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640 AL-KHAMIS 

t r a n s f e r r e d  t o  0.5-1111 c e n t r i f u g e  tubes and a 100-1.11 a l i q u o t  o f  

t h e  i n t e r n a l  s o l u t i o n  c o n t a i n i n g  5.0 pg/ml was added t o  each 

tube. The standard s o l u t i o n s  used t o  c o n s t r u c t  t h e  standard curve  

i n  the  range o f  250-2000 ng/ml were prepared as be tore  except 

t h a t  t he  i n t e r n a l  standard concen t ra t i on  used was 15 Vg/ml. A 

100-vl a l i q u o t  o f  these s o l u t i o n s  was t r a n s f e r r e d  t o  a 0.5 ml 

c e n t r i f u g e  tube and 100-1.11 a l i q u o t  o f  t h e  i n t e r n a l  standard 

con ta in ing  15  vg/ml was added. The tubes were vor texed f o r  one 

minute then c e n t r i f u g e d  f o r  f i v e  minutes a t  4000 rpm ( J 6 B ,  

Bechman, U S A )  then 20-1.11 a l i q u o t s  o f  t h e  supernatant were 

i n j e c t e d  on to  t h e  column w i t h i n  two hours o f  p repara t i on .  

SamDle PreDarat ion i n  Human Plasma: 

A 100-1.11 sample o t  human plasma was sp iked w i t h  the  

appropr ia te  amount o f  Bup and t h e  i n t e r n a l  standard as descr ibed 

above. The tubes were vor texed f o r  one minute and c e n t r i f u g e d  a t  

4000 r p m  f o r  f i v e  minutes,  then a 2O-pl a l i q u o t  o f  t he  

supernatant was i n j e c t e d  on to  t h e  column w i t h i n  two hours o f  

p repara t i on .  

R e o r o d u c i b i l i t v :  

The r e p r o d u c i b i l i t y  o f  t h e  assay was t e s t e d  by repea t ing  the  

standard p l o t  over t h e  range mentioned e a r l i e r  on f i v e  d i f f e r e n t  

days over a two week-period. F i v e  r e p l i c a t e  samples a t  each 

concen t ra t i on  were performed f o r  s t a t i s t i c a l  ana lys i s .  

Recovery Studies:  

The recovery o f  Bup r e l a t i v e  t o  aqueous standards was 

assayed by adding equ iva len t  amounts o f  Bup and t h e  i n t e r n a l  

standard (MPPH) t o  plasma and aqueous s o l u t i o n .  F i v e  r e p l i c a t e  

de terminat ions  a t  each concen t ra t i on  were performed, us lng  the  

same assay procedure descr ibed e a r l i e r ,  t o  assess recovery o f  Bup 

from plasma samples, The peak he igh  r a t i o  (PHR) (Bup/MPPH) o f  

plasma was compared w i t h  t h e  PHR o f  aqueous s o l u t i o n .  
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BUPROPION IN HUMAN PLASMA 649 

S t a b i l i t y  i n  Human Plasma: 

The p r w e d u r e  used i n  the  sample p repara t i on  was adopted 

except the  samDles ct c l e a r  supernatant were kep t  t o r  24 hours a t  

room temperature a t t e r  p repara t i on .  A 20-111 a l i q u o t  o f  each 

sample was i n j e c t e d  on to  the  column. 

RESULTS AND DISCUSSIO! 

F igu re  2 1 I l u s t r a t e s  t y p i c a l  chromatograms obte ined In  the  

ana lys i s  o t  Bup ( A )  and Sup and MPPH ( 8 )  i n  aaueous s o l u t l o n .  The 

r e t e n t i o n  t imes were 5 . 0  and 1 2 . 2  minutes resDec t i ve l y .  I n  F igu re  

3 ,  chromatograms o f  b lank plasma (C),human plasma c o n t a l n l n q  Bup 

( D )  and human plasma con ta in lng  BUD and MPPH (Ei ;peah ( a )  and ( b )  

a re  f o r  Bup and MPPH r e s p e c t i v e l y ,  w i t h  t h e  same r e t e n t i o n  t ime 

as t h a t  observed w i t h  aqueous s o l u t i o n .  Peak shapes and reso lu -  

t i o n  are  good and no i n t e r f e r i n q  peaks i n  t h e  same r e t e n t i o n  t ime 

observed. 

A l i n e a r  r e l a t i o n s h i p  between Bup concen t ra t i on  and t h e  PHR 

(Bup/MPPH) i n  t h e  concen t ra t i on  range o f  t h e  two s tandard  curves 

o f  plasma was observed ( F i g u r e  4 ) .  The equat ions  d e s c r i b i n g  t h e  

standard curves, determined by l i n e a r  leas t -squares  reg ress ion  

a n a l y s i s  were: PHR = 0 .015  2 0 .00362  (conc . )  and PHR = 0 . 0 1 5  2 

0 .00124  (conc . )  f o r  ranges (10 -250  ng/ml)  and (250-2000 ng/ml) ,  

r e s p e c t i v e l y .  Tha c o r r l e a t i o n  c o e f f i c i e n t  ( r )  o f  b o t h  curves was 

0.559.  

R e p r o d u c i b i l i t y  of t h e  assay was eva lua ted  by comparing t h e  

l i n e a r  regress ion  l i n e  of t h e  f i v e  s tandard  p l o t s  ob ta ined  f rom 

plasma i n  t h e  two ranges s t u d i e d  a t  f i v e  d i f f e r e n t  days over t h e  

two week per iod .  The r e s u l t s  o f  t h i s  e v a l u a t i o n  a r e  presented i n  

Table 1 .  Ana lys i s  o f  var iance o f  these da ta  performed us ing  a 

computer program ( 1 0 )  showed a s t a t i s t i c a l l y  i n s i g n i f i c a n t  
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FIGURE 2. Chromatogram o f  Bupropion ( a )  and 
MPPH as In te rna l /S tandard  ( b )  i n  
Aqueous So lu t i on .  

A )  Aqueous S o l u t i o n  Spiked w i t h  Bup, 
500 ng/ml. 

B )  Aqueous S o l u t i o n  Spiked w i t h  Bup, 
500 ng/ml and MPPH, 1 5  ug/ml. 

d i f f e r e n c e  F 4 . 2  x 1 0 - 3  a t  P = 0 . 0 5 )  between t h e  f i v e  

c a l i b r a t i o n  p l o t s  ob ta ined on f i v e  d i f f e r e n t  days d u r i n g  two 

week pe r iod  These r e s u l t s  c o n f i r m  t h e  l i n e a r i t y  o f  t h e  standard 

p l o t s  and e x c e l l e n t  r e p r o d u c i b i l i t y  o f  t h e  assay method. 

The recovery o f  Bup was eva lua ted  by comparing the  PHR o f  

Bup t o  the  i n t e r n a l  standard tor concentrat>ions 50 ,  100, 250,  

500. 1000. 1500 and 2000ng/ml i n  sp iked plasma w i t h  t h e  same 

concent ra t ion  i n  aqueous s o l u t i o n s  assayed w i t h i n  two hours o f  

p r e p a r t i o n  (Tab le  2 ) .  
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BUPROPION IN HUMAN PLASMA 65 I 

TABLE 1 

I n t e r  Assay P r e c i s i o n  ( R e p r o d u c i b i l i t y )  i n  Human Palsma 

i ) Range 10-250 ng/ml 

Amount added 
(ng/ml ) (  * ) 

Peak h e i g h t  r a t i o  
(mean f S D )  

10 
25 
50 
75 

100 
150 
200 
250 

0 .046  f 0.003 
0 .106  f 0.006 
0 .202  2 0.008 
0 . 3 0 4  f 0.009 
1 .395  2 0.010 
0 .595  f 0 .009  
0 .742  f 0.009 
0 .927  f 0 .010  

6 .21  
5 .60  
4 .07  
2 .81  
2 .46  
1.51 
1.24 
1 .03  

L inear  regress ion  o f  resu  

PHR 0.016 (f 0.005 
r 0 .999 ;  C V  o f  

ii) Range 250-2000 ng/ml 

t s  y i e l d s :  

) 2 0.00369 (f 2 .2  x lO-5)Conc. 
t h e  s lope = 0 .6% 

Amount added 
( n g / m l ) ( * )  

Peak h e i g h t  r a t i o  
(mean 2 SD)  

cv 
% 

2 50 
500 
750 

1000 
1250 
1500 
1750 
2000 

0 .332  
0 .639  
0 .938  
1 .269  
1.525 
1 .905  
2.167 
2.529 

2 0 .006  
f 0 .011  
2 0 .010  
2 0 .022  
f 0.017 
2 0.024 
2 0.030 
2 0.018 

1.69 
1 . 6 0  
1.05 
1 .70  
1 . 1 1  
1 .28  
1 .38  
0.73 

L inear  regress ion  o f  r e s u l t s  y i e l d s :  

PHR = 0 . 0 1 4  (f 0 . 0 0 3 )  + 0.00125 (f 8 . 4  x )Conc. 
r 0 .999 ;  CV o f  t h e  s lope 0.68% 

( * ) E i g h t  plasma samples, each assayed on f i v e  days (every  
o the r  day ) .  Each concen t ra t i on  represents  f i v e  r e p l i -  
ca tes  (n=5) .  
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L 5 10 15 - 
5 10 14 5 10 15 
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FIGURE 3. Chromatogram o f  'Bup ( a )  and MPPH as 
I n t e r n a l  Standard ( b )  i n  Human Plasma 

c )  Blank Human Plasma. 

d )  Human Plasma Spiked w i t h  Bup, 500 

e )  Human Plasma Spiked w i t h  Bup, 500 

ng/ml. 

ng/ml and MPPH, 15 Mg/ml. 

TABLE 2 

RECOVERY DATA OF BUPROPION FROM SPIKED HUMAN PLASMA (n=5) 

Amount added 
(ng /m l )  

Amount found Recovery cv 
(mean f SDj,ng x % 

50 
100 
250 
500 

1000 
1500 
2000 

45.1 I 1 . 9  90 .2  4.21 
95 .0  f 3.9 95.0 4.1U 

241.1 f 5.4 96.4 2.24 
490.7 f 9.1 98.1 1 .85  
989 .9  f 11.7 98 .9  1.18 

1466.3 f 14.6 9 7 . 8  1 .oo 
1984.2 f 18.3 99 .2  0.92 

Mean recovery f SD ( 9 6 . 5  f 3 - 1 4 ] ,  CV = 3.25% ( n = 3 5 ) .  
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1 O1 

0 0  50 100 150 200 250 
0 0- 

0 0  500 1000 1500 2000 
Bupropron Concentration (ng/mlI Bupropron Concentration (ng/mll  

FIGURE 4 .  Standard Curve o f  Bup i n  Human Plasma. 
The Curve has been P l o t t e d  i n  two Ranges 
so as t o  Improve L i n e a r i t y  o f  Lower Con- 
c e n t r a t i o n s .  

The recovery o f  Bup was found approx imate ly  9 6 . 5  2 3.14% 

( C V  = 3.2596, n 5 ) .  A decrease i n  the  measured Bup was de tec ted  

when the  supernatant a t  t h e  same concen t ra t i on  o f  Bup and 

i n t e r n a l  standard mentioned above were s t o r e d  f o r  a p e r i o d  o f  24 

hours a t  2 5  C .  The r e s u l t s  o f  these s t u d i e s  a re  shown i n  Table 3 .  

The average recovery o f  Bup was found t o  be 6 6 . 8  2 2 .0% ( C V  3%, 

n -5 )  which i s  lower than the  va lue  repo r ted  ( 1 1 ) .  

The minimum de tec tab le  concen t ra t i on  d e f i n e d  as t h e  

concen t ra t i on  i n  ng/ml t h a t  g i ves  PHR equal  t o  t w i c e  t h e  

background no ise  was found t o  be 5 ng/ml o f  Bup i n  plasma sample. 

The developed HPLC assay method of  Bup has s u f f i c i e n t  

s e n s i t i v i t y  f o r  r o u t i n e  a n a l y s i s  o f  t h e  drug i n  plasma i t 1  t he  

t h e r a p e u t i c  ranges. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



654 AL-KHAMIS 

TABLE 3 

STABILITY OF BUPROPION I N  HUMAN PLASMA SAMPLES WHEN STORED AT 
25oC, pH 3.1 OVER 24 HOURS (n=5)  

Amount added 
(ng/ml)  

Amount found Recovery CV 
(mean f SD),ng % % 

50  
100 
250 
500 

1000 
1500 
2000 

34 .1  ? 1.1 69 .1  3.19 
62 .2  2 1 . 3  65.1 2.07 

168.1 f 5.7 67 .3  3 .39  
327 .0  * 7 .2  65.6 2 .20  
644.8 f 8 .7  6 4 . 5  1 .35  

1047.0 f 9.8 6 9 . 8  0.93 
1327.8 2 15.5 6 6 . 4  1.17 

Mean recovery f SD ( 6 6 . 8  ? 2.0%),  CV = 3.0%, ( n  = 3 5 )  

The method a l so  i nd i ca tes  t h a t  caut ion should be exercized 

if large number o f  samples are t o  be analyzed over a long per iod 

of t ime due t o  s t a b i l i t y  problems. I n  add i t i on ,  t h i s  method has 

the advantages o f  speed, s e n s i t i v i t y  and small volume needed f o r  

analys is  over o ther  reported HPLC method. 
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